NADPH oxidase inhibitor, apocynin, improves renal glutathione status in Zucker diabetic fatty rats: a comparison with melatonin.
Apocynin (4'-hydroxy-3'-methoxyacetophenone) is the most commonly used NADPH oxidase (Nox) inhibitor. However, its application raises serious controversies, as the compound has been reported to reveal some prooxidative effects. The aim of this study was to elucidate apocynin action on glutathione, the main intracellular antioxidant, metabolism in kidneys of Zucker diabetic fatty (ZDF) rat, a well established model of diabetes type 2. Additionally, apocynin effects were compared with those of melatonin. The experiments were performed on five groups of animals: (1) untreated lean (?/+) ZDF rats, (2) ZDF ?/+ rats treated with apocynin (2 g/l) in drinking water, (3) untreated obese diabetic (fa/fa) ZDF rats, (4) ZDF fa/fa rats treated with apocynin (2 g/l) in drinking water, and (5) ZDF fa/fa rats treated with melatonin (20 mg/l) in drinking water. After 8weeks of the treatment, the following parameters were measured in kidneys: NADPH oxidase activity, the rate of hydroxyl free radicals (HFR) production, GSH and GSSG content and the activities of the enzymes of glutathione metabolism: γ-glutamylcysteine synthetase (GCS), glutathione reductase (GR) and glutathione peroxidase (GPx). Compared to ?/+ controls, ZDF fa/fa rats exhibited increased Nox activity, accelerated HFR generation and dramatically lowered GSH/GSSG ratio accompanied by increased GPx and diminished GCS activities. In case of diabetic animals, apocynin treatment resulted in attenuation of both Nox activity and HFR production, restoration of control GSH/GSSG ratio (due to both an increase in GSH and a decline in GSSG content), normalization of GPx activity and a slight increase in GCS activity. Similar observations were made upon melatonin application to ZDF fa/fa rats. Thus, it is concluded that, in the diabetic model studied, apocynin extends a beneficial effect on renal glutathione homeostasis. The mechanism of this phenomenon involves attenuation of glutathione peroxidase activity, which is overstimulated under conditions of oxidative stress accompanying diabetes.